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Abstract 
Sustainability is a challenge for modern society, which must be able to design scenarios in which anthropological development 
can be reconciled with the balances of nature and the possibility for future generations to satisfy their own needs. Today, in a 
perspective of sustainable development, environmental education aims to promote not only knowledge, but also behaviour, 
strategies and actions to reconvert our development models and lifestyles with a view to sustainability. This project aims to train 
teachers, operators and decision makers to education for sustainable development using e-learning tools. Sustainable 
development is a complex concept which needs to be analysed on several levels. Implemented using different types of 
educational tools and stimuli, the programme aims to offer as complete an overview as possible on the educational implications 
of environmental sustainability, investigating the scientific, social, political, economic, ideological, practical and operational 
aspects. 
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1. Introduction 
Sustainable development represents a very big challenge for our society in order to start planning new scenarios 
within a conciliation between anthropic development and environmental balance and give to the new generations the 
possibility to satisfy their own needs. Environmental Education nowadays is more and more focused in a perspective 
of sustainability to promote, not only the fundamental environmental knowledge, but also the behaviors, the 
strategies and the actions that can really reconvert our development models and our lifestyles. The project that is 
going to be presented is aimed at training teachers and educators to Education for Sustainable Development through 
an adequate teaching path using e-learning as educational medium. According to this aim some Learning Object 
have been realized, each one using different tools and strategies in order to train to the educational implication of 
sustainable development so that learners can become able to plan and realize some effective projects of Education 
for Sustainable Development. The structure of the Learning Objects is characterized by an approach that is very 
close to the constructivism, where many different stimulus are proposed and the learner is considered to be an active 
subject in building his/her own learning path. The course is modular and can be structured according to the  
cognitive style characterizing each student, in the respect of the different learning strategies, in order to bring 
everyone to acquire the fundamental knowledge on Education for Sustainable Development. This project had a 
phase of content elaboration followed by a period of validation that is still in progress: the students of the first cycle 
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'Expert in Social and Cultural Education' degree programme at the Bologna and Rimini campuses are following the 
e-learning course. This validation is allowing to evaluate the effectiveness of the course, for both contents and 
educational strategies, trough an analytic assessment of the different methodologies that have been adopted. The 
final  aim  of  this  project  is  to  realize  and  implement  a  sort  of  data  bank  of  Learning  Object  of  Education  for  
Sustainable Development that can used to create many different teaching and learning paths, built on learners’ needs 
and suitable for educators, teachers and all the professionals involved in this topic. 
2. Education for sustainability 
As Sterling (1996) suggests, education for sustainable development constitutes a highly complex challenge, as it 
demands a profound change in paradigms. Indeed, if the relationship between man and the environment has become 
unsustainable, this is also because we have been educated towards a model of unsustainability. Today, on the 
contrary, the idea we have of a world of apparent predictability and safety has been replaced by a vision of a world 
marked by complexity, interconnection, uncertainty and insecurity. Today we are facing the challenge of degrowth, 
and education plays an important role in the implementation of these changes. A pedagogic approach to sustainable 
development requires firstly the clarification of the purposes and objectives which lie behind every educational 
action. The principles on which education for sustainability is based cannot be imposed as axiological values. It 
appears that we must focus education towards reflective practices and the acquisition of tools which allow students 
to develop their own environmental philosophy (Næss, 2000). Sustainable development involves knowledge of 
ecology and citizenship, economy and society, knowledge which is necessary for the survival of the individual and 
the species. Education for sustainable development must produce changes in the status of knowledge, behaviour and 
attitudes of its learners. The learning targets of education for sustainable development must be translated into 
learning targets and objectives to be pursued in educational interventions which deal with sustainability in terms of 
knowledge (having information); in terms of attitudes (having opinions on and Second order head using knowledge 
to express an opinion) and in terms of behaviour – adopting sustainable behaviour (Krathwool, 1964). 
As Mortari underlines (2001), given the nature of the concept of sustainability, “the sense of teaching ecology 
lies not only in allowing the acquisition of knowledge of the dynamics which govern the life of ecosystems, but in 
promoting  the  construction  of  a  framework of  concepts  and the  development  of  reasoning skills  which  allow the  
student to: 
1) Build scientifically based knowledge of the various environmental phenomena; 
2) Highlight the connections existing between the different forms of human actions practised on a daily basis and the 
phenomenology of the environmental crisis” (Mortari, 2001 pages 130-131). A curriculum which promotes 
knowledge of sustainability must also have an inter-disciplinary outlook. Sustainable development sees human and 
natural systems as dynamically inter-dependent: human societies and ecological systems are interconnected if they 
are co-adaptive, reacting to each other and to the previous interactions and reactions in a network of feedback (Dale 
and Newman, 2005). For this reason, these authors underline that the problems cause by the interaction between 
human societies and ecosystems cannot be tackled and resolved by mono-disciplinary approaches (just think of 
climate change, consumerism, the vicious circle of poverty…). 
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proposed by Dale A. and Newman L. (2005). These authors propose a teaching approach to sustainability which 
focuses on problem solving techniques and case studies which are appropriately guided by critical analysis and a 
collective approach to decision-making. Mortari L. (2001) underlines the need to promote teaching for sustainable 
development which focuses at the same time on real, inter-disciplinary and socially critical problems. Mortari 
suggests that the starting point is a social system close to the school and easily usable by students, and an in-depth 
analysis at inter-disciplinary level must be conducted on this context. Students must be put in the condition to be 
able to analyse a context which represents an ecological system, in which the different elements intersect as in an 
ecosystem and in which the students can acquire a more complex understanding of the interdependence between the 
organisation of social life and ecological problems.  
Another important element which characterises a teaching approach to sustainable development is the attention to 
multisensoriality. In this regard, it is interesting to note O’Loughlin’s neo-Deweyan philosophy of education (1998); 
O’Loughlin observes that the human body is excluded from the majority of discussions on the curriculum, and 
proposes the pedagogic development of "intelligent bodies” and “ecological subjectivity". According to this model, 
learners should have not only visual experiences to explore the dynamics of space and time, but also multisensorial 
experiences. This approach is oriented to the everyday experiences gained and characterised by the contextualisation 
of time and space and emotional and sensorial involvement. A necessary condition to assure the involvement of 
learners in this type of teaching experience in order to achieve the set learning objectives is, according to Mortari, 
the  promotion  of  a  “relaxed  posture."  To  understand  a  natural  place,  to  be  in  harmony  with  it  and  to  be  able  to  
appreciate  it,  we have  to  establish  direct  contact  with  these  objects  in  a  slowed-down rhythm.  (…) Remaining in  
silence acquires an essential role of posture. (…) Activism is an endemic feature of the post-modern culture, which 
praises “fast time” which allows us to access only the surface of things” (Mortari, 2001, page 149). These teaching 
dimensions constitute the conceptual and methodological framework on which the Learning Objects which lie at the 
heart of this project have been designed 
2.1. The direction of teaching for education for sustainable development 
The identified purposes and objectives create the canvas on which teaching paths and strategies for sustainability 
can be painted: education for sustainability is strictly linked to education to citizenship and privileges an experiential 
approach (Payne, 2006). The centrality of experience constitutes a key element for sustainability approaches, 
although, as suggested by Dewey, experience should be accompanied by a theory of experience, otherwise “left to 
his own devices, the learner is at the mercy of every intellectual breeze that happens to blow.” (Dewey, 1955, pages 
236-237). An experiential teaching approach requires a reflective practice which offers an appropriate 
intellectualisation of experiences (Dewey, 1933). A teaching approach in which we meet the need to focus 
sustainability learning on concrete problems and the need to recover an inter-disciplinary approach to this issue is 
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2.2. Education for sustainable development through E-learning 
Training in education for sustainable development through e-learning tools demands thought on the features of 
this educational medium. The subject would require a far wider and more detailed analysis than can be offered here, 
however we must underline that, within this project, the features of e-learning and the structure of the teaching 
modules into Learning Objects (LO) appear to be particularly effective and efficient for a number of reasons. First 
of all, the possibility to organise the Learning Objects into modular learning contents makes the contents flexible, 
allowing the courses to be adapted to the different types of learners involved. The e-learning course is also designed 
to increase the autonomy of the learner in acquiring knowledge and, in this sense, responds to the need to offer 
learners a baggage of contents and tools which can be adapted to different contexts and problems, with a view to 
continuous learning. The teaching contents also appear more flexible and adaptable, and this allows them to be 
updated periodically according to the needs of the different learners involved and the necessary updating of the 
proposed contents. Precisely because of its multi-disciplinarity and its many facets, the subject of sustainable 
development is particularly suited to an approach in which e-learning can enhance the construction of knowledge by 
students,  in  a  web  2.0  logic,  who  are  placed  in  the  condition  to  choose  and  design  their  own  learning  path.  The  
Learning Objects which are included in this learning path fall within a problematist pedagogic model (Bertin 1961) 
which aims to find a balance and establish dialogue between the perspective of individualisation of basic learning 
and the perspective of customisation of higher knowledge, in order to guarantee the right to equality in learning 
opportunities and the right to diversity of individual learning paths (Guerra, 2006) 
3. The project 
The project aims to design and implement teaching interventions on education for sustainable development and to 
verify their effectiveness through monitoring. The recipients of the e-learning course delivered are university 
students from the Faculty of Education, environmental educators, teachers and regional civil servants responsible for 
environmental education policies. Each Learning Object was built around three objective and content nuclei which 
constitute an equal number of levels of the "sustainable development” topic: a “theoretical” level of study of the 
topic itself, a level of ethical and philosophical reflection on the meaning of sustainability and sustainable choices 
and a practical-operational dimension concerning behaviour and sustainable choices in everyday life and the design 
of teaching interventions which move in this direction. The interconnection of the three levels was required to tackle 
the issues of sustainable development in all its complexity, and at the same time to promote sustainable knowledge, 
attitudes and behaviour.  
In defining the path and planning its delivery, a constructivist approach was privileged, aiming to place the 
student at the centre of the learning path, the active subject in the construction of his/her own knowledge. In this 
perspective, the LO to be used refer both to information-reproduction objectives and to the construction and 
provocation-stimulation of knowledge. In terms of materials and teaching stimuli, the same contents were proposed 
through different communication channels, and for this reason texts, images, diagrams and videos were gathered 
from different sources which allow the integrated development of the subject of environmental sustainability. Every 
Learning Object begins with a teaching proposal-stimulus, represented by an interview with a privileged witness that 
offers an introduction to the topic dealt with. The interview is structured in a way that launches the topic dealt with, 
summarily covering all the points which go on to be studied in the Learning Object.  The interview is followed by 
exercises which aim to extrapolate the key concepts emerging, in order to accompany the student towards the central 
document of the Learning Object: the conceptual map which represents the summary of the topics dealt with and the 
table of contents to access the various different contents. Through different teaching stimuli, the contents propose 
studies on the issue of sustainable development on three different levels, which represent the categories of objectives 
to be achieved: 
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- History of sustainable development 
- Basic elements of the concept of sustainable development 
- Ecological, economic and social implications of sustainability 
- Actions for sustainable development 
- Educating to sustainability 
- a “theoretical” level of studying the topic with various types of scientific and environmental contributions; 
- a level of ethical and philosophical reflection on the meaning of sustainability and sustainable choices, their moral 
implications for so-called active citizenship; 
- a practical and operational dimension, concerning sustainable behaviour and choices in everyday life and the 
design of teaching interventions which lead to thought on lifestyles, individual responsibilities and the margin of 
change and improvement which is available to all of us. 
Each topic ends with operational exercises which aim to promote the memorisation and strengthening of the 
issues covered, as well as thought, critical elaboration and debate, depending on the set objectives. 
Figure 1. Basic element in the LO 
The Learning Objects created cover the following topics: 
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3.1. First validation 
At the moment, the Learning Objects created are being validated in the field in order to verify the validity of the 
pedagogic and teaching objects produced. The course is proposed in a blended learning method to the students of the 
Environmental Education programme of the 'Expert in Social and Cultural Education' degree programme at the 
Bologna and Rimini campuses. The assessment model of the training path involves the delivery of specific opinion 
and behaviour questionnaires to measure knowledge of sustainability, the motivation and appreciation of the topics 
covered and the teaching methods used, mid-way and at the end of the course. The course manager is interviewed at 
the start and at the end, to measure the opinions and perception of the effectiveness of the tool. The Learning Object 
usage data and the analysis of the results of the exercises complete the data framework. This validation path sets out 
to achieve two objectives: 
- Firstly, it aims to verify the defectiveness and validity of the course as a tool for education for sustainable 
development which considers the complexity of the subject, in particular through the analytical assessment of the 
various methodological choices made, aiming to identify the strengths and redesign the critical elements of the 
produced LO; 
- Secondly, it is expected that the use of the LO in a course which involves a percentage of classroom teaching and a 
part of e-learning allows us to identify the required and adequate conditions needed to apply the LO effectively, 
hypothesizing their use in both e-learning and blended learning modes. This flexibility is required due to the 
diversity of the educational and learning contexts in which the LO may be applied. 
4. Conclusions 
This project has aimed to build a learning path in which the education for sustainable development contents are 
developed and proposed using e-learning tools, following a teaching proposal which creates a synergy between the 
features of the learning object and the potential of the teaching tool used, to offer learners rich, articulated and 
customisable educational paths. The validation phase, which is currently in progress, should allow us to verify the 
effectiveness of the contents and teaching tools developed and to highlight their strengths and solve their 
criticalities. In future it is hoped that the data gathered allows us to enhance the existing LO system and implement 
new topics to expand the theoretical, epistemological and practical-operational framework with a view to providing 
a programme of education for sustainable development which is as articulated as possible, responding to the needs 
of users with constant dialectic between the individualisation and customisation of learning paths in the field of 
environmental education. The ultimate aim of this project is to create an increasingly large database of LO which 
cover the many aspects of sustainable development from different points of view, in order to be able to offer a large 
number of environmental education paths built according to the training needs of the equally large number of users 
of the school, university and higher education systems, as well as in lifelong learning. 
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